ets-2 regulates cdc2 kinase activity in mammalian cells: coordinated expression of cdc2 and cyclin A.
ets-2 is a member of a family of transcription factors implicated in the regulation of gene expression during cell proliferation, cell differentiation, and development. We report that the ets-2 protein transactivates the promoter of the cdc2 gene which encodes a 34-kDa serine-threonine kinase required for mitotic initiation in mammalian cells. Transactivation occurs via specific interaction with multiple ets binding sites in the 5' flanking region of the gene. In BALB/c3T3 rodent fibroblasts constitutively expressing ets-2 and cultured in either 10 or 0.5% serum, cdc2 expression and its associated histone H1 kinase activity are increased, compared to control cells. Such increased activity correlates with elevated levels of cyclin A but not cyclin B1. Furthermore, ets-2-transfected, but not parental, BALB/c3T3 cells, grow under low serum conditions, albeit at a reduced rate. These data demonstrate that ets-2 plays a direct role in the regulation of cdc2 expression and raise the possibility that ets-2 participates in the coordinated regulation of cdc2 cyclin A expression which is essential for the modulation of cdc2-regulated processes.